
RECENT PROGRESS IN THERAPEUTICS.1
BY ROBERT AMORY, M. D.

Iodide of Potassium.
—

Investigations by Hoppe-Seyler, as observed
by Dr. Kämmerer,2 have shown that the oxyhemoglobine is an unstable
combination of oxygen with the red corpuscles of the blood, and that
oxygen will readily give up this combination when a substance having
a stronger affinity for it is introduced into the blood. The characteristics
of the oxygen in the blood resemble those of ozone. Kämmerer ob-
serves also that the best test for ozone is furnished in the evolution of
iodine from iodide of potassium in the presence of starch ; the presence
of free iodine is determined by its characteristic blue tint. On the
other hand, the more stable combination of iodine and sodium known
as iodide of sodium can undergo no change in the stomach ; as it is
neither decomposed by the hydrochloric acid present in the stomach,
nor decomposed and precipitated by the albumen compounds, such as

starch or sugar, which may be present in that organ. Thus iodide of
potassium passes into the blood in an unaltered form. The free carbonic
acid in the blood will then cause a decomposition of the diluted iodide
of potassium, producing hydriodic acid and bicarbonate of soda ; conse-

quently iodine will be set free. Again, hydriodic acid dissolved in the
blood becomes oxidized, and gives out free iodine. The free iodine will
then act only on the organic compounds, and especially on those whose
combination is the most complex. These latter are, first, the compounds
produced by miasma and the ferments ; next, the fibrin and its allied
elements. Moreover, by the decomposition of iodide of potassium, po-
tassium peroxide is formed ; and this latter agent has the power of ox-
idizing organic, compounds, producing in turn potassa ; and, by combina-
tion with carbonic acid, carbonate of potassa. In this way a theory of
the action of these salts may be formed : by supposing the organic con-

stituents of the blood to undergo oxidation, and thus to facilitate the
oxidation of the tissues.

Phosphorus. — The Practitioner for January, 1875, contains an article
by Dr. W. H. Broadbenton the therapeutical uses of phosphorus in cer-

tain affections of the nervous system. His experience with this agent
leads him to think it is not useful in those forms of neuralgia in wdiich a

touch, or a movement, or a breath of air affecting a nerve-area
—

usually
the inferior division of the fifth pair— sends a dart of exquisite pain
along the nerve and to its other branches. Dr. Broadbent found that
some very serious cases of patients reduced by an extreme alteration of
the blood (one case of leucocythemia splenica, another called by Trousseau
essential anajmia), which did not mend under treatment by iron, im-

1 Concluded from page 336.
3 Archiv der praktische Arzt, xv., 81.
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proved very greatly in general condition and in color of complexion
when phosphorus was given. Two patients afflicted with what the au-

thor calls anginoid pain, one of whom had also organic disease of the
heart, were relieved of the neuralgia, and improved in general health
and appearance. Dr. Broadbenttibrms his theory of the action of phos-
phorus "not from any direct influence upon the nervous functions, but
from favorable modification of the organic processes leading to im-
proved nutrition of the nervous structures." The phosphorus was given
in capsules one to three times a day.
Local Effect of Cold applied to the Scalp.

—

Dr. Benimm,1 from a

number of very laborious and careful experiments on the human body,
living and dead, and on lower animals, asserts that cold applied to the
scalp " causes a slight, lowering of the temperature of the body gen-
erally, by the direct action that cold has in lowering the temperature of
the stream of blood passing through the capillaries in direct contact with
it, and a slight decrease in the frequency of the heart's action. . . .

A greater effect in the same direction may be more easily produced by
other and less violent means."

The Antagonism of Medicines.
—

The report of the committee of the
British Medical Association to investigate the antagonism of medicines 2

is a most valuable contribution to therapeutics. The labors of this com-

mittee (composed of Drs. J. Hughes Bennett, McKendrick, James
Rogers, Macadam, Edmund Cook, and Mr. T. Smith) extended over

a period of four years, and comprised the results of six hundred and
nineteen experiments. They obtained positive results of physiological
antagonism in three instances, namely, between hydrate of chloral and
strychnia, sulphate of atropia and calabar bean, and hydrate of bro-
ma] and atropia. The physiological antagonism of these medicaments,
under proper conditions of time, dose, comparative weight of the ani-
mals, etc., would seem as positive as the chemical antagonism formed
by the union of an acid with an alkali. The method by which theso
experiments were conducted was based upon the following data : to de-
termine by actual trial what was the minimum fatal dose of each drug
to a given weight of the animal ; then to administer the two drugs
hypodermically, one immediately after the other. If the animal sur-

vived the experiment for five days, then the same dose of the first drug
was administered, with the expectation that the result would be fatal to
its life.
The general conclusions of the committee regarding the antagonism

between chloral hydrate and strychnia are,—
1. That after a fatal dose of strychnia life may be saved by bringing

the animal under the influence of chloral hydrate.
1 The Practitioner, March, 1875; from the West Biding Lunatic Asylum Medical Re-

ports, vol. iv.
'¿ British Medical Journal, Nos. 718 to 724, and Nob. 72G and 727.
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2. That chloral hydrate is more likely to save life after a fatal dose
of strychnia than strychnia is to save life after a fatal dose of chloral
hydrate.

3. That after a dose of strychnia producing severe tetanic convul-
sions, these convulsions may be much «reduced, both in force and in fre-
quency, by the use of chloral hydrate, and consequently much suffering
saved.
4. That the extent of physiological antagonism between the two sub-

stances is so far limited that, first, a very large fatal dose of strychnia
may kill before the chloral hydrate has had time to act; or, secondly, so
large must the dose of chloral hydrate be, to antagonize an excessive
dose of strychnia, that there is danger of death from the effects of the
chloral hydrate.

5. Chloral hydrate mitigates the effects of a fatal dose of strychnia by
depressing tho excess of reflex activity excited by that substance, while
strychnia may mitigate the effects of a fatal dose of chloral hydrate by
rousing the activity of the spinal cord ; but it does not appear capable
of removing the coma produced by the action of chloral hydrate on the
brain.
Sulphate of atropia antagonizes to a certain extent the fatal action of

calabar bean, but the area of antagonism is very limited. The danger
is, not death by too great a dose of sulphate of atropia, the supposed
antagonist, but death from the effects of calabar bean. In the instance
of the antagonism of strychnia to chloral the danger lies in giving too
large a dose of the antagonist, strychnia ; whereas in poisoning from cal-
abar bean, sulphate of atropia, even in large doses, produces so slight an
effect on rabbits that the fatal action of the calabar bean may go on
without opposition. Chloral hydrate as an antidote to calabar bean
seems to have more weight, and appears to modify to a great extent the
action of a fatal dose, and to prolong life ; in some cases it apparently
saves life after a fatal dose of extract of calabar bean. Upon this point
the committee very properly state that chloral hydrate is of comparatively
little service as an antagonist to extract of calabar bean if given some

time after the latter. " The reason of this is very obvious. Extract of
calabar bean produces its most severe physiological effects ten or fifteen
minutes after the administration of the fatal dose. In some cases the
effects occur even sooner. On the other hand, a rabbit is not deeply
under the effects of hydrate of chloral until fifteen or twenty minutes
after its administration. If the effects of calabar bean appear before
those of hydrate of chloral, they usually run quickly to a fatal issue,
because the antagonist, hydrate of chloral, is not acting with suffi-
cient vigor to restrain them. . . . There is no chance at all of saving
life if the chloral hydrate be administered more than eight minutes after
the extract of calabar bean."
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The committee also investigated the antagonism between morphia
and atropia. Having carefully determined the fatal dose of sulphate of
atropia and meconate of morphia, twenty-one experiments were made
on rabbits, in which the former drug was administered at various inter-
vals after a fatal dose of meconate of morphia. In six of these cases

recovery occurred. " When the crucial test was applied to these six
rabbits six days later, four died and two recovered. In all cases there
could be no doubt that the subsequent injection postponed the fatal issue,
if it did not save life. . . . After sulphate of atropia the pupil (which
was contracted by a dose of meconate of morphia previously given)
slowly dilated. ... It was observed also that the vessels of the ear,
turgid with blood after the large dose of meconate of morphia, con-

tracted considerably about eight or ten minutos after the introduction of
the sulphate of atropia."
The conclusions of the committee on this subject are : —
" 1. Sulphate of atropia is physiologically antagonistic to meconate of

morphia within a limited area;
" 2. Meconate of morphia does not act beneficially after a large dose

• of sulphate of atropia, for in these cases the tendency to death is greater
than if a large close of either substance had been given alone ;
" 3. Meconate of morphia is not specifically antagonistic to the action

of sulphate of atropia on the vaso-inhibitory nerves of the heart; and
"4. The beneficial action of sulphate of atropia after the administra-

tion of large closes of meconate of morphia is probably due to the action
sulphate of atropia exercises on the blood-vessels. It causes contraction
of these, and thus reduces the risk of death from cerebral or spinal con-
gestion, as is known to occur after the introduction of fatal doses of me-
conate of morphia. It may also assist' up to a certain point, not, pre-
cisely fixed in these experiments, by stimulating the action of the heart
through the sympathetic, and obviating the tendency to death from de-
ficient respiration observed after large doses of morphia."
After showing the contradictory evidence of Harley 1 on the one side,

and Mitchell, Keen, and^Morehouse2 on the other, the committee con-
clude from five original experiments of their own, " that in dogs sul-
phate of atropia modifies the symptoms of poisoning by meconate of mor-
phia, diminishes their intensity, and may even save life after a fatal dose
of the latter. It is therefore decidedly antagonistic, but within a lim-
ited area. In man sulphate of atropia would be too dangerous and un-

certain a remedy to depend on in cases of poisoning by opium or any of
its salts, but where the heart's action is greatly diminished it is directlyindicated."
The committee also inquired into any supposed antagonism between

1 Old Vegetable Neurotics.
2 Americun Journal of the Medical Sciences, 18G5 pago 67.
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the alkaloids of tea, coffee, cocoa, and guaraná ; and simply concluded
that théine, caffeine, and guaranine might have some slight influence in
modifying some of the symptoms, and may perhaps even save life ;
whilst, on the other hand, the animal may die either from too large a

dose of the caffeine or of the meconate of morphia ; but there is a point
between the two actions where the physiological effect is such that life
may be saved from closes which would otherwise prove fatal. Guara-
nine seemed rather to increase than to modify the tendency to coma.

Effects of Immersion in Baths-
—

Immersion in waters charged with
carbonic acid, and at the temperature of the body, produces at. first a

diminution of the peripheral circulation, followed by a determination of
blood to the surface of the body ; the former of these effects is accom-

panied by elevation, or at any rate maintenance, of the initial tem-

perature of the mouth aud shoulders. After the bath the temperature
of the mouth and armpit is less than when in the bath ; the cutane-
ous circulation is increased. Gradually the internal temperature in-
creases. These phenomena are constant whether fresh water or mineral
water is used, though the latter has more influence in producing the calor-
ific effects. If the head is immersed in the water the temperature is still
further lowered. This diminution of the temperature of the mouth and
armpit produced by tepid baths, and the depressing effects on the cuta-
neous circulation, have been noticed for four or five hours after the bath.
The general inference drawn by Jacob1 is summarized as follows : —

Lowering of the temperature of the blood, acceleration of the circu-
lation, its determination to the cutaneous surface, corresponding amenda
of the internal organs, increase of nerve action, and of that of the whole
nutritive system.
A case is presented by M. Raynaud,2 where an acute articular rheu-

matism was cut short in three days by the use of cold baths given every
six hours. Another case of cerebral rheumatism, in which the tem-

perature of the armpit indicated 107° Fahrenheit, was treated by im-
mersion in water at 73.5° gradually reduced to 70°; the temperature
was brought clown to 101°. Two hours after this another bath having a

temperature of 60.8° reduced the temperature one degree more. But
it was observed that the severe symptoms persisted, and it was only on
the fourth day, and subsequent to the eleventh bath, that the patient first
began to show signs of intelligence. Moreover, though the first, bath
at 60.8° was well borne, another bath tit the same temperature was fol-
lowed by a dangerous collapse, in which the temperature was reduced
to 95°.
The duration of immersion in the bath of 78.5° to 70° was one hour)

and the cooling effect was manifested in about fifteen minutes, and in
1 Archiv fur pathologische Anatomie und Physiologie, lxii.
'¿ l'Union Medícale, No. 465.
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the last quarter of an hour the most rapid lowering of the temperature
occurred. The results of this treatment were complicated by the use of
bromide of potassium in hourly doses of fifteen grains for ten hours a

clay. On the fifth day the twelfth and last bath was given, and from this
time the recovery became assured.

Beneke 1 cites one hundred and forty-six observations in the treatment
of rheumatism with cardiac complications, which clearly demonstrate
the influence of baths taken at, a temperature of 88° to 93° with water

containing two to three percent, of salt and a little carbonic acid. The
first effect of this treatment was a moderation of the cardiac activity.
An example is cited as follows: A man aged forty-one years, after a

fourth attack of rheumatism presented himself with insufficiency from
a marked mitral stenosis (or contraction of the mitral orifice). There
was a slight hypertrophy of the heart, cyanosis, and dyspnoea, frequent
cough, with expectoration, indicating pulmonary (edema ; the urine was

quite albuminous, and the pulse very irregular. After the first bath at
90.5°, in two and one half per cent, of" mother water" (the superna-
tant water from the crystallization of salt), and immersion often minutes,
the pulse-rate was slower and more regular. After a continuance of amel-
ioration of the various symptoms for nine days (during which twenty-
five baths were taken), the patient left in good health, except that the al-
buminuria had rather increased than diminished, and this was attributed,
after a microscopic examination of the urine sediment, to an interstitial
nephritis. Only once did Beneke observe that the baths caused an ac-

celeration of the pulse-rate ; this was in the case of a young man who had
a double mitral lesion. The cure at Nauheim was followed by a disap-
pearance of the articular exudations, particularly in the acute form of rheu-
matism. In combination with the baths the patients took as a drink fif-
teen to twenty ounces of the diluted natural water. A careful regimen
was imposed (a small quantity of albuminoid substances, abundant vege-
table nourishment, light wines, and black ten, but no eggs). In order to
continue the good effects of the water-cure, the patients were ordered
to drink every morning six to eight ounces of a solution of common
cooking salt in the proportion of yuW According to Beneke this treat-
ment favors a relief to the circulatory disturbances, improves the gen-
eral health, and tends to cause a disappearance of the recent valvular
vegetations.2

1 Berliner klinische 'Wochenschrift, 1875, ¡x. and x.

See also Gazette hebdomadaire de Médecine, 1878, vil. and viii. ; The Lancet, November14, 1875, page 6112; Hevue des Sciences mc'dicales, 15 Juillet, 1875.
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